Down-regulation Cdc42 attenuates neuronal apoptosis through inhibiting MLK3/JNK3 cascade during ischemic reperfusion in rat hippocampus.
JNK signaling pathway is activated and involved in the selective neuronal death in the hippocampal CA1 subfield following cerebral ischemia. However, little is known about upstream partner controlling the pathway. Here we reported that ischemia/reperfusion significantly elevated Cdc42 activity, enhanced assembly of the Cdc42-MLK3 complex and activation of JNK pathway. Most importantly, knock-down endogenous Cdc42 selectively suppressed the MLK3/MKK7/JNK3 cascade, and subsequently blocked the phosphorylation of c-Jun and FasL expression. Meanwhile, Bcl-2 was inactivated and the release of cytochrome c was diminished. These alterations eventually perturbed the caspase-3 activation as well as post-ischemic neuronal cell death. Taken together, our findings strongly suggest that Cdc42 serves as an upstream activator and modulates JNK-mediated apoptosis machinery in vivo, which ultimately results in neuronal apoptosis via nuclear and non-nuclear pathways. Thus, Cdc42 may be a potential therapeutic target in ischemic brain injury.